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(57) Abstract: 

PROBLEM TO BE SOLVED: To manufacture an optical 
information recording medium high in C/N, erasing rate 
and sensitivity in high density and high linear velocity 
overwrite and low in cross erasure. 

SOLUTION: In this optical information recording medium, 
at least a first information layer 2, a separation layer 
3, a second Information layer 4 and a protective base 
layer 5 are provided on a transparent substrate 1 in 
this order, the second information layer 4 is formed by 
laminating at least an optical interference layer 6, a 
lower protective layer 7, a recording layer 8, an upper 
protective layer 9 and a reflective layer 10 in this 
order from the transparent substrate. The reflective 
layer 10 has a refractive index of 2.5 or above to a 
laser beam 11 having a wavelength X. The second 
information layer 4 is a reflectance increasing type 
layer wherein the reflectance after recording is higher 
than that before recording to the laser beam entered 
from the transparent substrate. Optically the optical 
interference layer is eliminated, thereby setting the 



ratio of a refractive index n2 of the recording layer 
after recording to a refractive index n1 of the 
recording layer before recording in a wavelength K to be 
0.8 or below. 
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mumzmmmtiK B^IlBisw»«l::jfiL^^sl)/l^t>lllic. '> 
u<tt. ^=^mm. Tffii^a^. ste-AwRgwi-j: 

y efc^wicitaiBiHg'&M'Jt -s 2 -:)Ji^±o)^^»PB^1?^^b•r 
■5) seism , ±®mmmRifmmtzm l ^ -s jt e- A(D;-gift 

tt -r ^ HtllBieiSir ffl I ^ § ^ t*— A (C L T leiiBtKD J5«t 
[|ff^lS4] 3tT^)l<Dl^e«ipA^5 OW/ (m • 

fct^T, HufEm 2 3tT,^s<os»T^A<B!item i ^Ti^m 

<Z)®ST^atKT«««S®<DSSr^J:y t/h?<. mllBm 

1 ^T-^Mccj^^iiSJii/HiiiBm 2 3tT.^iicD;ga^.^ 
7^)^a^r*lt 1 JiiT-efci)i**«i icsBWajit^wtt^fB 

s. m2tf$gBs.i/«s«te^ccDiiiicti^. 

BtiIBm2'r»#SBA<, B1ItBi^B^S«(rifiL^la!|A^P,llSlc. '> 
^f<i:t. Ttl^aS, 3tt*-Aa)fiB|tlcJ;y^!^6*j|c 

±«'I«KMJti;fBfSI::fflL^-53itt*-A<7);J$:gA(rfcl+i) 

y. BusE:7i-itJi±lCBtlSBTfiiJ<*a)lA<it}tff$)S*ti.. ml 

<fc y ^t&m^<Ds.mmii<^i^^ t ^^^tr^^^tfiim 
-s 5fe t'— A ic S4 L r 3 o %iu±(Dieiigjp ^ *-r -sis*m 

1 ^fcli6lctEtt(D5t^e*lW^tBfli«iStt:. 



n^ts.m'^<Dmmm n 2i::s*-r -stBitsiK/JS^r* n i^tt 

ni/'n2*<0. SlilTT-fcy. fIIBS^*t5«J;ti^ h> ASt 

tlf*JSlO] SJtM0)3eSAIcfclti.;BS^gftA< 
4. 0JaT-Crfc-5li**1 . 6*fc(*8lziB«<D3t^M 
W^IB^^^. 

[it*lS 1 1 ] J5**)1WI^<5**A<5 OW/ (m • 
K) felTT-fc^iS*^1 . 6^fcl*8IC|BK(D3t!¥:MW 

1 2 ] TmSJitlBgiJf tOFBlOl^SXt; 

1 3 ] ^mma^'pu <tt,Ge. sb&i;T 

e ^ ^t;lf U 6 *fcl* 8 (CBB«(D3t^fl<)1t«fB» 

[fg^lll 4] Ge. SbXt^TeCDH^SfciTOJtG 

e:Sb:Te$^x:y.z (x + y + z = 1) t S^F 
Lfc<!:#(C. O. lOgx^O. 50, O. 40^z^ 

0 . 6 O -Cfc^W^i1 1 3 ir|Btt<Djt^Wt«ffiIBii!« 

1 5 ] J5*tB*^ d'^'JC < t T i . Z r , H 
f, V, Nb, Ta, Cr, Mo,W. Mn, Zn. C 
d. Si. Ge, Sn, Pb, Sb. Bi S.U T e t) 

umm 1 6 ] iiB^»«[±ic, 'pu <ti. m 1 fflfs 
m. ^mm. m2ffiaj)i&i/«a»«i$c(7))isic<iSx.. 
ma^mzmmmt^. mB&mBmtR\zmi^mt>^i^m\z^ 'p 
tj:<ti,, tfcTi^m. Tmmmm. tfti£-i.<Dmm\z^ 
y ift^^izifkiii-^mumui) 2 ■oiiL±(D^mmx'mt-r 

Al=33lt-&S«T^A<2. 5JU±T?fc«)SatB$^«JSLfc 
tCDT-fcy. BlIiBm2tffgBA^\ BiIfBilB^SMi|A^t.A 
W 4 HillBtBISlcffl L > -5 3fe t*- A lei* L T taS^mi (D 
*J: y t BBI*^<DJ55t*A^;i5t^5t^ti«^fBfi^!«^*<OSit 

Hn!BilB^»t5±(CBtIsBm 1 lilSB^, HlIIBfS:S*lS±i: 
BtIfBm2«$Ell$^4x-eti«ffi-r-S)ilEMXgi:. BlIiBm 
1 t flUIBm 2 IWIRB t A<IS| A^ t^•& ^ J: 9 IC mFlBS 

BM^m t HijtEisasifi <t ^ stjia^^it^ ^^n- l tba y ^t:> 
-a-^^^xfii:, miiemit«$8ii3ii;BJiiBm2«$gii$ 
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u<t^. TM^mm. pfet'-AosB|t(cj:ypt^e«j(c 

iBtSiSJl 1= fcUN r , BtltB;^ S A ic It S tBtt^WSt/T* 
n2l->E*t'StBISBUa)S8f*nl(DJtn1/'n2A^O. 8JM 

•r^B^rIBf^M^lcffll^>53te-Alc*tLrfBiiBfIrosl^m 
cfc y tfB»«<DJgs^*3!)<iSL^3t^««fBS!«^*o)iSjt:& 

BtjtBm2tiSJi^^*i.^^ix«)i-rsfiEMxsi:, mmm 

1 ttffilltH^r^»2ffi^EStA<|filA^L^^5 J;aicmrfBiS 
MS« BirlBffia** t ^ BU SB^J-»tB ^i)- L r ftS y 

1+ -5 ssxs t . fFiem 1 « iRJia Buism 2 itiis ^ 

S e i: ^ i^^t-r Sife^Mtf ^IBft««t*:(D^a:^,'£„ 
[IS«3S18] 3tt*-A(D;:gESAlctJlti,SS*S«>>S 

^ 1 6 1 7 l=ffi®(D3t^fi<I'|g«fB^j«tt:0)^j£:^ 

[ii^ii 1 9 ] SB^»«±tc, '>^f < 1 1 . » 1 tifs 
»itJl. «2tfffi)iJtu:«iI»tt[^cw)iii-<i^. 
mW^Z^nmt^. H^^IB2IWSt5lcifil^^|^A^t>I^Slc. 
tc<i:t,. Tffi']{SK@. ptt*-A©BBt}fzJ: 

y 3t^fl<)ir1^Jtil plB6'JfM'Ji:-5 2 r3\>X±(D^mm-^'&^tr 

AlcfcMt-5.SW**<2. 5)il±r-fc-5S«Bf^«BLfc 
=ta>t?fcy. HlJlBm2tt^JlA<, HlIlBi^B^»mfIA^t)A 
l^f SffIIBfBS^ICfflLNi)3tt'-A(c*4LrfBltB5(DSW 
*J: y tIBS^a)J5*^mA<;SL^jfe^'m«ffi^aE«:roSB0b 

bUibir 1 'mmim:sLis% 2 t*$gBi=, suiBiiBmisffiA^ c, 
Kmirhmmtft\i-Mz^ y . w$swsBi»s±$tTa c 

t ^ t -r Sit^Wif ffiSB«J«f*<7)tBfl^S*;5Ji , 

[is*ii 20] SB^»t5±ic. <t^. m-i mn 

tji<tt. TWfSaB. 5fet*-Aa)RP.^fcJ:y3t^Mlc 

-tdiJftliliSiJ/SBiSlcffl t^ -5 t*- A ic If -S) 

y. *«iiB$jgtg±icfrfBT«B«aBA<iiiS}e^**i, mr 



IBf^@^BlCfcL^T. B«IlBjK:^AIcfcitSIBttm<OS»f* 

n2|->Pf-r-i)lBISflCDS»T*n1(Dtbn1/'n2J!)<0. 8 Jil 
■rSmrSBIE»(cfflL^S3tt*— AlcJ*LrfB»fr(DSW* 

mtim-imnms.ifmztmmiz. mumm^m.mi}^^ 
Aa*-rsfriB3te-Aicj:y, is^osBas^^ffd:: 

.t ^!f$fiki:-r-5^^6«)tt«fB«ji3E«:(DlB^S*:^;io 
[l»*^2 11 lBeB(DBBS^gp^KB#;-glfe^-ti-Slc+ 

— U-^/U^P 3 (fit: P1> 

P2^P3^0) i:a5iLfc«t^lC. BfJlBA^— U'<;U 
P 1 tBUlB/^'^— U'<;UP 3<7)FBlT?^il^.?)1SS!t(D/<;U 
XfiJ^fi|<5tf-A|c.i:y, IB^L.fc^i:-r-S'>'5t< t 

nt L^ t ^ 1= liBtriBit t*- A ^ BtilBAr?— u/^yu p 2 1?- 

^ic^oif ^ii 1 9 2 o \zmm(D^^mmmsim 

[1**^2 2] 5B^/^^ux5ija)S^a)y^;ux<D^iz. 

/^r?— U'<;UP4 (IIL, P2>P4^0) (OJ^aiEfel 
^ISltSli*«2 1 l::sB«<D3t^6t|t«lgsB»JSE<*roia^ 

[iS*« 2 3 ] SB^»1S±lc. 'Ptj: < i Itffi 
lBm2'tt^JlA^ fuIBilB^»^£(cifit^^|lJA^^,l81l::, 'ptj: 

^mizmtii-^m-umu^ z'DKi±<D^mri\-(:mt^ 

mm. ±tl«iiJl^il/HflsB?tt*— ACD;TS?:S A lc*5lti)S 

mum z mmm imum^^mmt^ e. xtt-r -s it t* 

—M.iz^i.xumm<D^mm^ y tiBit^costtipa):^ 

A<St^3t^WtS«iBfi^j««:<7)aB^lf o r , 

ffi«Bat;Sl2t»«Jllz, B1II^iSBJ»t5«lJA^t> 
ASt-r-SMIEJte-Alcfcy. ■ttSroSB^S^Sfrofc 

if>(r)9mm^mjBi.ifm^j} y g;^^fs r L^•s c t ^ 

[is*3^24] mmm^±iz^ ptj:<, t=t. mtmm 

mmmzj^mmtK m^mmmmzis.i^mt^i^miz. 'p 
u<tt. TmumMs tfttz—Aommtz^f-jt/trnti^iz 

^tbmmmtj:^z':>Ki±<DVimriiX'^it-r^tEmm. 
-hffl|JSiiB^^^/fBitlcfflL^i>jtt*-Ao);lS^SAlctJlti, 
g#fmA<2. 5ia±-cfc^.JgS^g^aBLfct.a)r-fe 
y. mm'Aum±izmmTmmmmA<mmm^Jn.. m 

fBffiftBI=^3l^r. fltISjK:gAlC*Jlt*IBflJ^<;>JS»T^ 
n2l=S*"r-5>8Blifja)SST^n1(7)i±nl/n2A^0. 8 
Ttrfcy, BlilBm2li$EBA<. HtIIBaB^aMi|A^t.AS^ 

■r^mtiumizmi^^t/nf-ixizmLxmm(Ds.mm 

J: y =tSBS^«roJSS^^*<!SL^3^£^fi<J1f ffiSBgJJ«i*<DsB« 
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A^-e^^fLVNT?— U'^^U^ p 2S.i/:p 3 «BL. P1> 

P2^P3feo) ta^Lfct^ic, m^y^r}—iy^)\^ 

p 1 tHijIS/^r?— U'<;up 3<DPBlT?^ra-r-5«SfeO)/^;u 
x5ij^*i<5fet*— Aicj:y . mmi^<k5t-r^'j'^u< t 

JSt^t ^lcl*mrffi3te— A^Buffi/^r?— U'<;UP 2-e- 
«2 3*fcl*2 4lc|HKa)3t!^M««[IBfli«<*a)IB^f? 

/^r?— U'^^L'P 4 ({iL. P2>P4^o) a)HJ*l]SPBl 

[O O O 1 ] 

fc»IB(c, u— *f— f— A^fcDSx^-^^u^— tf— AS^Rg 

[O 0 O 2] 

CiA<PltgT?3&^Ci:7b<»]t>*iTt>y, ca»3K*$^f5ffl 

[coos] mmtm<r>%^mmmmimiziii^x 

m—<Diy—*f—\Z—jU<D^^mi^. ly—*f—tiiti^ 
T^i@Ltt#g h5->'9±lcSB|t-r^C<b:|-J:y. K[??CD 

cro:^;£ii7tjamiB^(Dj;5icffim[s]^siin°p*<T;!i 

[ODD 4] zoLfzi/t^i^mmmmmi^vit. m^jm 
^si^-emmmzmMzmm^^^^kmrnt LrtBtiscD 



[0 0 0 5] mmtm(Dtfb^6^mmmmmw^mmmt 
• :K^m.it-r^tztbiz, -m\zit. mmizmi^^tftma) 

^&mit. *t1*iu>X<o?gNA (gap Si) itix if 
r,t y/^$L^•7— -i^^ff^fi^L. ib^^—- 9<DS«±icfc 
It ■5^:^[n)a)^^JS».i;g:^ra)<D h ^ •> •> gS(Disi±A< 

rS)±(Dfca6ir. *«±i=tsit?>;h.fcu— *f— 5tKMffl<© 
^h^-y^ K&.^f^u-r)^iBi*A^-?-ti.^*tffi* 

[0006] c<DJ;3^i:tBtinI«feJ5:tf«ll^^)- 

itM^^j-Lr«Si«^L, sm^<Sii$-t*fciBit!««: 
(*$BfW9-2 12 9 1 7^^«^) . &o:c:(DJ:a'&: 

y m^^^& (!f#«^ 1 o - 5 

0 5 18 S^^iiffi^) 7b<ti3g$tLTL^^„ 
[0 0 0 71 ^fc. ig|BJg<b<D^'SP,-r. 

mWX'. '(:(OtziblzmC^'&ikm.X'i,mi''^^^X'n''( 

xcf^mi^i^xmmm±^fT5mm'M^iti,mn<M 

[OOOB] m-hf— AlCjii):^— /^— ^-f hCD^^. 

X'ltm^mmti^iii'mx'&^tzib. m li/^r?— <d t*— 

7|-— /<— ^'T ha#lr^— ^-f h 1505^1-^05 iJS 

y. s±«-^a»i*raii!i:^i»i(o^ii o)ii:*:-vf>« 
[0 0 0 9] z<D^^^«3i-r-5fctoi-, i^sgpjti;^ 

SMSiJlcPl C/^-?— 0) f— Sg*t Lf=«^fl)iS5#CDli| 

1 4 9 2 3 8 -^li^g*) „ ^(D;^;£lcJ:Si:. SSSSP© 
itfi?;m^i'*«(«-r*fctolc, j^t:^ A CO U— 

*f-rs!Ksss<z5eRHR*^ A i^sMSPweanx^^ A a 

i: LT, qRift^tkA c/A a A< 1 . o J; y:*:#t^c t 

^m^tztblzlt. 5KSA<DU— tf— jti^lcjfj-r^i^^^ 

¥MA R = R c - R a(7)$fe^^^tA<::«C^L^I^^:M^LL^„ 
[OO10] A R(75i^>4il$:*;^<-r-i)lcli, ARA<:i 

L-^-tl^<DX"<—7.tts:^Rmm'^M<X^. Ra^f5 

t/^t'oi-r-^-Sfcto, 1t^<75=i> h^;^ h^;*;#< T- 

^■5)<tL^3flJ^,A<fe4 t05(D. hUkEcDc*: 31-A c/A a 
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It. AR<Di^>i*fii$;«;^<-r-l.l5i:Ac/Aa tl^ffi^lr 

[O0 1 1] CCDcfc3^CSW*igJjD^<DiBtiJ«t*CD«j5E 

mm (*#Fj3¥ 7-7 83 5 4#Fw15p 7-105 

5 7 4^i;^«. !^gasP7-2 6 2 60 7^i;^«Sf) . ft 

■i>t^(*S«t±lcSS&Tm«li)l. «S«T^ffiSB. «S 

6mi:i<DmtzmmLtzmmmA<m7f:^*ixi^^o 

[O O 1 2] 

:iHi^(DS.mm^mit. L^■rttt,E«f^nA«2. 5 
*;1IANO;SS<llSkA<3ia±r'fcy. l^<5^mA<5 OW 

/ (m-K) J: y mmamoiUA^xitmism 

^.!rA<T?§^^. m±lz-7-<?Am!S.X'^tj:<tJi%,m-^f)< 
[GO 1 3] BiIi^<OJ:^|c, ^mi:{SmtSi±^tztb\zm 

m a i>m<Dm^mizM l r i* i # s ott $s@ s-sii-r -s 

[GO 1 4] ^tz. m,^mimit^m^fztbizLy—*f— 
■sMrsiA^^)^, zotztb. m&^s.\t. *-rotf$Re* 

[G0 15] ^C-e. *f£B^li. • «i^iSJg^C:^- 

(7)7t^ttfSiBft*«i*:cDSijg:^)i, mm±ysm. 

[O O 1 6] 



tb. *f£BjcDm 1 (D3t^a<itf «fB»!«i*i*, mm&&± 
iz. 'pu<tt. m-tmnm. '^mm. mmnmRU 

KB. 3fet*-ACD8BS}|=j:yit^Wlc1^iai^Hl'EJM^i:^ 

2 oja±(Dt»t®rBiT-^^b-r-5iB»ji. ±flij«as2n;fe 

±x^^is.mm^mmLtzi,(DX'&^) . mtim2mmm 
ButBS0^al5ffillA^i^.A^t■r-SB1IiatB»lcfflL^-&3te 

-Air?* L-ClBltBiKDS^Scfc y tfB^^a)S»t**<^ 

[0 0 1 7] ±tm^mn^mmmmt. i^t>yp^s.m 
mmi]am<Dmm\zmL. m.mmtttizift=^mmi3mi^ 
t>;l^TL^^„ z(D^=^mmit. ^^miz^^) Kittmom 

[00 1 8] ifi=Fmmit. jficSAlrfclt^ 

mmmf)< 2 Kk±x' &-:>x m^mmi}< z iHTx 

S A (cfc If i)g#r^jb< 1 JilTt?fe o T;Sa06ISfeA< 3 JiUi 

[0 0 1 9] ^fc. t/tTr^momBmmit. sow/ 

(m- K) JJ^T-efc■5Ci:7!)<W^Lt^o ®«|S)±|C^fiJ 
C0 0 2 0] ±BB3t^1tll[SBfi^»<*-ei*, 3t^^JBA<S 

B^s«lr^aL^^p.w^?,lP,lcm 1 7feT,*B^ii;m2 3tT^B 

<D2BA^t>^^•:>T^''r^, J:l^o -<D:«-&, ;iSt:gAlcfct^ 

»T^ai/T«>j«aii«)®»T^iy t'h* <, BniBmi3t 

T/^JScomS^gftS-l/suiBm 2 3tT,^S<D;Ns«SkA<l^ 

[002 1] *SEB^<Dlg2(03fc^1t««agt«£tt: 
I*, ilB^»S±l~, 'P^j:<tt. mitfffiH. :H-st)l. 
B2tS$EB^tt;{*ii»tS^cro)lilc1ix. HutB^2«|E 
SA<, BtlfBSB^*«l-iaLHI'JA^t.l8Slc. '>^c<i:t. T 
fiiJS^B, 3tt*-A0B8l*l=.fc y 3t!^WI=^tliorfl6)SS 
/d:^ 2 OJM±a)tt®rBir'^^b-r i)tBS^B, ±iil«^BR 
LCIBM^lcffl L^^pt f— AWiKg A I- fc It •SS#r^A< 2 . 

5Ki±-ei&€)J5St)i^«gufcto)-efey, stiiB^j-stB 

-hl-flfBTfllieagA<Itm}K^$+t. ffIIBE^®irfct% 

r, Hu8BjeSAlcfclti)IBti»<Da«f^n2(::*f-r'l.iB 

IBIg2«ffiBA^ BilieaiB^*«fi||ANt>AW-r-5H5KiB« 
icfflt^^jflc e-A|c*t UriBMifKDJRS*^* y t,SBf*» 

[0 0 2 2J ±lfi7t^6<jti$g|e»ji««:t, 

$iift]a«)iG^ic)it-'5A<. ^m^tTinmmmt<ofsi 
lc3t^*)ll*^^•^iLrL^^^t^„ c(dsh*-ci*. 3tT»^ 

^fflL^^^-t^yir. ;iS?:gAlcfclti.tfii$^(DStfr*n2 
i35i!fr^lBI*Biia)SSf^n1<Ditnl/n2A<0. 8 JilT 
t? -5 IBItB L ^ C, ^IT L ^ -S „ 
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c o o 2 3 ] ±iem 1 j&ifm z a)3fe^e<)iSffiia0^«i*-c 

ICS* LT 3 O %Kl±<DSii** -S C t Lt^, 
® J^|S1±IC WfJfc'A^ t> t? $) -S o 
[GO 2 4] ±fem2<D3t!^6<Jt*ffiietS!«<*ICfcMt^IB 

^Jll*. 2 0<7)t««Jl^«i7Lfc!i«<*|c|SP,-r/£<)iifflA< 

prfig-efc«>, cfl)saig*:t-rs*f6^roig3a>3fe^w 

It -SSeit^cDSSr^ n 2l-*=f ^ -StSfSHJlCDgeT* n 1 COtt 
nl/n2*<0. 8JaT-efey> S5i5SIB*«ffl(IA^ AS* 
f -5) H1JlBIB»lCfflL^ -531c f— Air L r fg^BiKDSSt^ 

[0025] 1 ~m 3 ©jtJ^MItffilB^SItftJJc fc 

t^TI*. J5StB<D;-KSAI=a3lt*S9r^A«3. 0Kl±t?' 
fe-5CtA<W*LL^„ S*Hl<7);)$fiA(cfclt.5>« 
a^g!lA<4. OfelT-C?&-5C<!:7!i<»*Lt>o 

(00 2 6] SMB0)flfte3l^l*5 OW/ (m 

• K) ^xTtmm-Q^^o ^\z. %=^i^mtm.mm(r)m 

[00 2 7] *fc. ±ffi3t!¥!WttffiIBSi!««:(CfcLxT 

it. Tmmmm t mmm t <Dm<D^m:Bi.if^mm t ±m 

[00 2 8] JiIB3t^MtS®IB»!««:l=33lxT 
I*. fBliP*^'>^C< ttG e, Sb&i;Te^#t?Ci: 

[00 2 9] Jiiejfe^fiiailBg^^W-ifet^ri*. 
G S bJtl/T e<7)JSTIS(Dl±G e : S b : T e ^ 
X : y : z (x + y + z = 1) t S L t= <k ^1" . O. 

10^x^0. 50. o. 40^z^o. eovh^z. 

[0 0 3 0] ^tz. ±fB3t^W«$8IB»J««:|=33l^T 
I*. JSI^HA^ 'Pfji <<ttTi, Zr, Hf, V, N 
bn Ta, Cr, Mo.W. Mn, Zn, Cd, S 
Ge. Sn. Pb, Sb, B i Jil/T e e)jMlf tt-S^J^ 

[003 1 ] ^fc. ±msd^^mm^^tzi!biz. *^B^ 

<7)^^WW$BlBS$!««:(DMat:^;£l*. ±IBS 1 ^tzltm 
2©3t^6«j1f$fitBa^««:^Sig-r*75;i-CfeoT. 

iiB^s4s±icBijtam 1 mmm^. mm%m^m±izmti 
mm t Busem 2 ttsiii i: *<is) A^L^^ 9 ^ i-BtiifiS^» 



(o o 3 2] ±S3t^fl*i««lBSJ«<*<Di|jt:&ji!ctetN 
Tli. 3fet'-ACDiK:&Alcfcit-5J5StIlcD;ga^StA< 

4. ojiiTT-fey, ssxso^ir. mMnrnmiz^L 

[0 0 3 3] ±iBge<)^iSfiet-^fc«^)i-. 
mmm 1 t«ffi)i2s.u:m 2ttiiiiic, mtimmmmAfi'^ ^. 

ASt-r^B!l^3tf-AlcJ;y, tf ^<DIBIt^±^^T5 C 

[0 0 3 4] ±ai%^(ifijmnt&mi^w<Dsimn±:f5}t;iz 

fcL^rli. tB«BroBBjtgi5^^^jtii$i±i>i-+^JtE/'« 
Jtccv^'?— U'<;u$^p 2ao:p 3 (iiL. pi>p2S 

P3^0) t^TiiLtzt^iz^ fltfi/^r?— L^-^^UP 1 t 

milB/<r7— L''<;u p 3 (Dfel-^^p-r ^^IS<D/<;ux5i| ^ 
»<*t:— AiCcfcy, tB^LJ;ai:-r-S.'>^»:< <tt-gp 

(D^-'^^mmmmmizmmL. ■7-i7t:mfS.Ltjii'^t 

#iciiBijfB3t f— A$MfB/^r7— U'<;u p 2 -e— 

[0 0 3 5] ^tz. ±IB3t^fl<lW«IBitJ«{*<DtB»S^ 

^;^^rfct^rl*, SB^/^;u;^5ija)g^<D/^;uxa)^ic, 

U'<;UP4 ({BL, P2>P4^0) (DJ^aiEM 

[0 0 3 6] ±ESfl<i^afi6-r-&fc46ic. 
®3fe!¥:is«tBfiiaft:<oiasis*iSsi*. -hiemi^fctt 

ism 1 tf ffin&txm 2«ffiiiic, B^ItasBJS«^|llA^t, A 
s*-r-5B«r^3fet*-Ai=j:y, «ffia)iB»s*^?T^fc«> 

[0037] ±mtft<^mmmm$mw<Dizmm±^m. 
-^^u^ p 1 . mms^'^mmmMt^i* ^ z tfj^x^ui-^yi 

■7— U'<;U$P 2^tl/P 3 ((IL, P1>P2^P3^ 
O) tm^Ltzt^lz, H0tfi/^r7— U'^^UP 1 irfllB-'^ 
■7 - u'<;i' p 3 <©[WTc*iH-r -SISSkd/ ^;u;^9J *fii < 3t 

t'— AlCcfey, fBg^L<fe3 i:-r-5'>^f < .t t-gpcDV — 

s-fjiBiBiiJiiciBiiiL. ^mmvtfi^t ^\zlt 

ffisBitt'— A^fjlB/^'?— U'<;UP 2r-^lciS-3itt* 
-A?$S^iS^S$-* t>IC^i^TL^S C t LL>. 
[0 0 3 8] IBtt/^;UX5iJ(DK&0''^-'UX<Dft 

ic. /<r?— U'<;uP4 (iiL, P2>P4^o) ojHJSn 

EFbI ^ISIt 4it f- A5i® ^P^fS ^ « ^ r ^ C t A< 
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[0 0 3 9] 

i^iB'jA^ibiiiic. Tt^j^^e, T®]«aii7. mmms. 

[O O 4 1 ] ^^B^CDSfeJ^Mm^ffift!***:!*, S2<OJ: 
(C. Si 5fe^j$B6 1 JiU:m2 3tT^^6 2(D2jfa>« 

[O0 4 2] ^tz. smms<D9b^^mi~ji-oxit. m 

[o o 4 3 ] Jtcfc. *f|B^0!)3t^e«l'tS«IB»j«tt:irii. 
[0 0 4 4] c4xt>(D!«tt;ii, m^^Si a)^HA^t>^— 
2 ««g 4 <OSS:^l=: L "Cffi^S^ 3 C i: I? 

-So 

[O0 4 5] iSB^Sffil <D«l4t Lri*. /K'J*— 7K^- 

-So ^DJ?^l*^tl-IS^$^^^^L^A<. o. i~2. 

fiE-r-Sffllro^ffil-l*. u— tf— 5ti i<Oh^-y+>y* 

[O0 4 6] 3icT*ii6i: LTi*, ^mmmisom (ten 

(DMJi: A |CfcL^raST*A< 2 JiJ^±3!»^-^>NS^^S!tA< 2 JUT 
■r?^5«)A^. ^fcl±®»r*AmaT*^0;B«fi^g!lA<3ia± 

[0 0 4 7] $ 'blz^m^'^tfi^tztblzit. 3tT;$B6 

I*. mBmrntmi^zt m^itsowy^ Cm - k) ju 

T) , ^fcligfteagl^AtS OW/ (m- K) ia±t?fco 
(*\ 600~800n mflgros^feiSSHET'l*. A 

irt 1 a^ifiE«-<t iiaiteCDTclg^SinLfcAg- 
Pd. Ag-Cu-Pd. Ag-Pd-Ti^^, SSr 
^n*<1 JilTA'>0;N«<llSkA<3m±7?$)^«-if4^r LT 
fflL^i)C<!:A<-e^^„ ^fc. Si, Ge^(7)m<*, fc-S 



©TC^^jSAOLfcS i -W, S i -C r . Ge-S i- 
Cr^^, SST*nA<2fel±A^o>NS^i!lkjb<2felT-e 

[ o o 4 8 3 TflHftgip 7 s.if±m^mm 9 1 lti*, 

[0 0 4 9] C(D<fca^f1^*4<t LT(±, ^J^li, Y. C 

Ti, Zr, Nb, Ta, Co, Zn, Al, S 
i, Ge, Sn, Pb, Sb, Bi, Te ^OWtit^. 
Ti, Zr, Nb, Ta, Cr, Mo,W, B, Al, 
Ga, In, Si, Ge, Sn, Pb ^<DMit<^. T 
i, Zr, Nb, Ta, Cr, Mo,W, Si ^fl)^<b 

1^, Zn, c d^^w^dbife, -bu>ib!^^fc(*^;u;Hb 

Mg, CamOV-jit^^ C, S i , Ge^CD^ 
i*, &-5L^I*C^^^><D;g-8•!^A^^>^C^!SSt*:^fcl4SI^ 

[0 0 5 03 ia«B8i:LTtt, U— tf-3t^P.St-r^ 

LTIi, T e-\^S e X«t-r■S:^;^=I'ir:^'r K, ^ 

illiG e -S b -T e, Ge — Te, Pd-Go-Sb 
— Te, In — Sb — Te,Sb — Te,Ag— In — 
Sb— Te, Ge— Sb— Bl— Te, Ge— Sb-S 
e— Te, Ge — Sn — Te, Ge — Sn— Te— A 
u,Ge— Sb — Te— Cr, In— Se, In — Se 

^nA«2. 5Ui±, J:yS?*L<l*3. Oia±-U$>*« 
*4^fflt^-So ^^li, Ti,Zr,Hf,V, Nb, T 

a, Cr, Mo,W, Mn, Zn, Cd, SI, Ge, 
Sn, Pb, Sb, Bi, Te t>aif 1 

^li*5 0W/ (m • K) JUT) Ci:7!)<<l:y LL^o 
fc\ ±tB5c*(7)Kib1^, S^b*^, m.\t^. Zf-jitf^. 

'^itm. mvcm. •tru^'lbl^, *)■i.lMi^»7c*©^b^ 
!^ll^fflL^^^^^*, <b^ait*afiEi6^a)ta>*ffli^r 

t cfc l^ L , 'SL^mzm cxit^wmmmis^ f> -rttfc^iJScD 

[00 5 1 3 ll2lc^LfiJ;3lc, 3t^,^^6i: UT, 
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[0 0 5 2] miti«B2i:LTI*. m2ltSB4i:l^ 

■r-5>Ci:A<r-^So fcfcL. m2t»«B4lzS*LriB^ 

±7!i<Sg 1 ««e ^SiS-r S C i: L L^o 

[0 0 5 3] ^f=, mHfffiB2l*, f^^(*T?#^i:t^ 

p. tlfciS^^ S^-r -Sfc^XDMSIItffletf fc o T t, J: 
[0 0 5 4] »ltJl3i:ur(*. »i tfffill&o:m2tf 

mm.m 2 ^^i/H 2tS^Jl 4 (DL^■r;h.A^-:^^lr jPt LrtB» 

jXt; C <t ^ Mlt-SfctolC. 0IJ;^IS 2 // m)ii±-efe-5 c t 
A<»*LL>. mitf«S2&l^m2tfffiJl4a)Lx 

tF— 3t1 1 5:?:*-— :^->>'9"$-a-i)fcift 

[00 5 51 sa»t55i: Lri*. ^k.\ti mm^Wit 

t^TtJcLx, «<|^tf. ::i./W^;KD:^iaii*3*-et J:i>. 

*f=. :J^ii)i(D»2ift^Bflija)«ffiic. mzmnmmo) 

[ o o 5 6 ] TfiiiisffiJi 7 tmmm s (^^raij^u^ta 
i»® 8 iitlftSJl 9 <!:a)PB1G)L^■r;t^*^-:^*fcl*i5S:;^ 

(DifSlc. l^yiSLIBS^BtOBSHlrfclt^Jl^OffiS 



[00 5 7] liiffiBI*. ^aBfflt LTfliJ^LfcW^N 
;h.l*cfet^A<. t^l^G e, S i A U C r^(DM<b1^, 

[0 0 5 8] lUT. 7t^Mt»^IBII^j«{$(DiS^:^j£<D- 

^f^®lroL^Ti5^B^-r-l)o c<DSSiit:^;£ii, figffixg, ® 
^xfi, *]W<bxS^^*^, c(Dlilic=&xii*<||li£$*i 

-So 

[00 5 9] ^MXST-li. ^f*1j«7!)<^Aft$^*;h.fcS 

1 ©asicm 1 ffi^B 2 si^j«A<^toff$fie3F 
*tfcfsa*s 5 2 tt^jf 4 ^^nx^nxfi^mr 

^■yjis 'f:t>::^U'— T^-r- CVD (Chemical V 
apor Deposition) MBE (Molecular Beam Epitax 

y) }imm-^(D%^mmmmmz^-:>xmfS.-rtiiijFi 

*AV8I*. X/^y^r •j>-5f;^*<«t,/<^>XA<<|:t^, fig 

® L!|#tt-V>it;114a)|pl±lc;&58!i/j:«^A<fcS, 
[0 0 6 0] ^«XST'I*. ilB^»«1 i:(SaSt55 i: 
flI®i^±A<|SlAH^-&5 cfcoir (m 1 W$gIli:m2'tS 

® IbttlMBi ^® <b ^? -B- r iTt>4x -5 , 
[00 6 1] «]«8^bx^-c?ii. n^m^mzR.l/m^m 

J;y. :^iS*tD«S^b (a^ttlgS^b) 
[00 6 2] ^c-e, -hIB«(*:a)3t!^fl<I!f#ttlcoL^ri^^ 

^ftJ-Cfc^ (i».«fflf£« r-KiSjIfei^j 1 9 7 

[0 0 6 3] CCT'li, -eOT-^yirLT, IR2'tt^B<D 
b— if— (CCTM*;)Kg6 6 0 nmt L/c) 

B. <tL^^^)1^8it!lX^*l=-^t^T, Rc. Ra. Ac. 
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S«*fcttS}Bi)lA^n = 1 . 6. k = 0. O. 9i=F 
7$mt)^n = 4. O. k=0. 2 (SSHaOnm) . TfflJ 

«ii)iA<n = 2. 1. k = o. o. ififtJiA^lN^Ba^*® 

t?n = 4. 1. k = 1. 6. m^Hj^mX'n=3. 9. k 
= 4. 2 (^miOnm) . ifiiJ^aBA^ n = 2 . 1, 

k = o. otL.m^uM^mm^m'>h>td:^^mm<D 
mjSLiss.mm<nmm^^it^itui)<ih. rc^i5%© 

I AR I tnax$*ftfc^||^ 1 ) Ir^-To 
[O O 6 4] 
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5.0 
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© 
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© : I A R I 2 5 3SiJa:««l«*«^Sa-r'5. 
O: I AR I 2:2 OJ«iJa:«««*J^»ffirs. 
A : I A R I a 1 5 XiJa:-S««At»ffit-S. 

X : I AR I Si 5j<t«*«i«atsanao. 



[CO 6 5] (^1 ) J:y. I AR |max(Di#f, 

[CO 6 6] ts6*, ^mmm)sam(Dsimm:i$i<D^mmt 
ammit. L^-r*t4,nA<2. s^aiA^okTb^a. oja 
(ai) o LA^L, c4xt>ow4(*. t^■r^l.^lift^E#* 

[0 0 6 7] ZHIZML. nA<2. 5 Jai±CD^l|E 

s i. Ge^iii^to, &fli^««;«*4, *#M-¥#<* 
AU A ufc-l>LMiC*tP>(D^#Jtj:t*^fflt^fcJ5lt 



^^•^^^A<®l^^:^|fi)lrm(tA^-^ffiJ^:^rISI^cl»•v>A^lc^i:S(D 

[0 0 6 8] SltMt Lrlft<E»*A<1St^««^ 

saiiM(Z);4jai ite < o r ib»b A<#B^M<b l i= < 

mi>j.9V(D?r^m^tts^7tm^mmz-^A,tzmfS.tLxn 

[0 0 6 9] ±iB<DB9fi(*. ;^4n«gA<;^L^iifti<D 

R^m^. mmmi}^h^xmiMizMf$.i-i,zitiz^':> 

umm<D^=j{zmBmmi)<m^s.mmtmm-ritt\t. m 

[0O7O] -^tz. ±iE^Tmm(zitpLx. U— 
A*}ffi5*^t,llilc, Igl 3fe^;$Jl&i;S2 3feT/^^^-a) 

mizwuffzi^mms^oimt^ 02) ic-^L>Tt, mi3t 

T/^(l^n = 2. 1. k = 0. O.MHTOnm. ^2 
3feT^ll^n = 1. 5, k = 0. 0,MJ?100nmt 

(*i) tl^tAji:mi:,f^m:ii^m^iitz. 

[0 0 7 1 ] 
[«2] 
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© 



O : I A R I S2 5 Xttt^mAW^ttti. 
O: I AR I & 2 0 9(£««m««(»ft-r«. 

A : I AR 1 21 s%tu.^mat»n^ri). 

X : i AR I ^1 5X^ft««tiaAf««EUft(,>. 



[00 7 2] ^=Fmmimi^tzmmm ms) 
tzni^x±ntmm(nnm^fT-otz(^^^ ms) \zm 

mm^'\^$<Lx (n = 2. o) , i^fliwit»^i7ofc 
i^mt: (84) izm-to 

[0 0 7 3] 
[«3] 
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o : I A R I ^ 2 0 % t^^mmtfin-^r^. 
A: I AR I ^1 s%tu^m^ifit^^r^. 



[00 7 4] 
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O: I AR I 22 5X£«:S«AA<|?«r-&. 
O: I AR I S2 0S«i;45«fiS)Jt#tt^4. 
A : I A R I 2 1 5 X /i1i.^m^»^^ti>. 



[CO 7 5] (S3) X'\t. m(C3t^^Jl^*BSL■CL^ 
L. ($4) "CI*, 3tT.*Ji^#BSLrL^■5lctA^A^^7 

mmLtz (Si) <tl^^<D$s^A^^#e>^^rt^'i)„ zti 

O. 95 (3. 9/4. 1) A^^)0. 49 (2. O 

/4. 1) ^tis.Ttsittzf}'^h>r'^^o ±tEtmmmi 

»l~cfey. ±Ummm<Ditm (nc/na) ^O. 8U 

nimmm(oitm (nc/na) <s<b-r-5«^/)< 
a) l*/^$<^^^c^:7tl<^l,^o tzx-. niziftTmm^ 



Ti:-r-I.C<^:A<»*LL^o 
[0 0 7 7] 1151*. *^B^|cJ;i,3t^a<)tfaifiS^5i«: 

«T'li, U— tf— Jfi'^i— Kl 2$ajfcU— tf— jfel 1 
I*. /\— 7 5 7— 1 3SZ/>^!^U>X1 4$^^r, ^— 
^1—1 5lcJ;oTlsIlELTt^€)7t7^-rX':7 1 6±l-7;*- 

[00 7 81 ti«^l^(DlBlt^^T5ESlcl4. S6ic5t-r 

^Rlfil^C/^^— U'<;UP 2SLI/P 3 (ML. P1>P2 

^P3^o) omx'^m-t^o ^£fc\ iy—*f—^m.(D^ 

[0 0 7 9] Jttfc, ±tBr-m;ti!bti*. IIL<(*. u 

—■^—^(D^mmmz^w^ h ms^ u— +f — ^tofigst^ 

[0 0 8 0] ^— ^?*J^JiE^i)SB«-(c*fL-CI*. y^"?— 

1 . p 2jti;p 9-kr(DriiX'mm$Htzm^<D/^)ux0m 

[008 1] $p>ir. ±is^tl$cD/^;ux5Uroiiaic/<r7 
— U"<;uP4 ((IL. P2>P4^o) a>;^SPiErBl^^ 

< •7-':7$gj!)<$£B< ^^y^L^•7->?H5^ffigp:^i■lcfc^^rl*. 

$feSl(D/^;UXfc-|t^-<D«g^l£< Lfcy (06) , 
UK;U^P 1 <t y t©< LTt J;L^<, 
[008 2] —yj^ 1tiai(D/«;ux5i|(D=&/<;uxs.i;/N°;u 

tb^m^^i)<mmtx' # -5 . 

[00 8 3] ■V — <P(D^$->Pt<DW^<D7.^— 

[0 0 8 4] C5 LTffi^Stlfc-ttffi^I-^ifllStr-S^ 

^ (c li. mi mmm 2 i/m 2 wig^ 4 ictB» ^ ^xr L^ 
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[O O 8 5] 

mmm^ jut. :^f^m^mmm{z^^) ^ Pyizmmi^m 

[0 0 8 6] mm^mtLX. tKU*— tP^-^ h«B§/>^ 
?>3ti:y. ifigl 2 cm. 15$ O. 5 8 mm. ^^JI^—Z^JSl 

2 (»^8ftltZ n S : S i 02= 8 0:20) ^—f^V h 
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